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7M0+8°
KalteF, 4 proncan (KE, BeFy) T KsBekFs

InrexrEka Mexkay KF u Ky BeFs uaapurcn npm 700° u conepuutr 18% Beks.
B T1abn. 4 Halop MeXIIIOCKOCTHHX PpacCTOAHMH, OTHOCAINHXCHA K dase
KsBeFs, o6osuaven namu Gykson [.
Ha pmc. 2 conocrasneun cxemu penrrenorpaum nopomrkoB KF, K BeF« u

TaGamna 5
Kpucraasuveckan pewmerxa KF

| KyOuuecKan rpanetienTPRPOBIHARA
. T peinersn KF | i v —
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| KsBeks. Ha cxeme nociieanerv npusenenn amnn Hau0o/1ee XapaKTepHMe s
HOro JIAHAH, YK&3WBAWUIHG HAa KPHACTATIIOrpadHYCCKY0 WHAHBHIY&JbHOCTL

| 9TOrc COeJIRHEHHSA. . . |
. ®ropobepunnar kaaua KiBeF« nnaserca xonrpysarso upk 790°. Ha au-
arpaMMe HJAABKOCTH (puc. 1) eMy COOTBeTCTBYeT CHHIYJIApEas TOYKA, YTO
/ YKA3MBAET Ha TOPMHYECKYI NPUYHOCTh 3TOr0 COGMHOHHA; ©TO LPOCTPAH-
crpenuan rpyona D}y — Po... llocTonEmue sieMewrapuoi Ageiikm, makpen-
NLI® pasTNYHMMA NCCAGOBATONAMEN, IpHBONONM B Tabn. 6, wmcio gopumy.in-

HMX OJHHHMII—4.
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Puc. 20 CxeMul - oloctab fenmst pewn cnorpadMm nopomkor KEC KoBet, n KgBek .
a ‘ *

—=
Q

Ha kpusux warpesanis noox i, enns K:Bel, navn obnapyaedo no.nt-
sMopdHoe npespamenne cro api 680 50 0",

Oropodepnaaar coctapa KBel ) wrasnien upn remieparype 415, ¢
K,Bel | on ohpacver awtentury - wransnmywoest npn 400+ 5 0 Ha repmorpas-
MAX, codepiiiX ar 35 a0 a0 woo Yy BeF o, gpose tepmiaersoro adderra,
OTBOYAOMC TS BPICTALUEGIONT DBTERTHRW. UMEOTCL HC it e L6 ik
okosto AN nostaracs wro oo st conTBeTCIRY ¢ o ARMOpdOMY
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. TabGaunwna b
Hapaverpia oaeNeHTaprolt avcitim KiBeF,

a (B KX) b (B AX) c (8 kX) a:bh:c ApTOpH

— -- — 0,5708 : 1 : 0,7397 Bapxep [20]
5,63 9,83 7,29 0,5752:1:0,735 M)mepmxl [21l
5,60348 9,80648 | 7,2740,01 0,5728:4:0,7416 0 %;HIMB i UeHwBain
{22
569142 9,8064+2 |7,2784-5 0,5728:4:0,7416 Hamu pasdue

Jina coennnenusn KBeFs namn ompepenens 1o peHTreHOrpaMMe MopomKa
3HAYeHAs OCeBHX NAPAMETPOB POMeTKH, okasapmeiica pomGudeckofi. [Ipu nx
OTHICKAHMA [JIi OPHOHTHPUBKE HAM CHYXHIH 3HAYOHMA 4, b, ¢ poMGH4eCKO
pewerkn NH.BeF; 8 npeanonoxennd, 910 06a 3TH COeIMHOHHA M30CTPYKTYP-
He. JleficTBATE/IbIO, HAHleHHHE HAMH JUIA KBeF 3 snawenus

a »= 5,464 4 0,001 kX; b = 4,004 + 0,001 kX;
. ¢ == 12,05 + 0,005 kX
KasaIHCh JIOBOMBHO GIM3KO CTOAMMMA K COOTBOTCTBYIOUIMM 3HaHOHMAM 1IN
NHBeF; [23]:

2 AW - - W - W ———

@== 0 TTTkA: b = 4,610 kX, ¢ =: 12,85 kX,
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JOBAHWIO B3-3a HX TATPOCKONAYHOCTE M CKJOHHOCTH X crexn006pa3osanno.
Ha kpuBHX OXJ@XKJeHHs STHX CIJIABOB 06HApYXHBA/ICA JINNL ONMH BK30-
Tepuuveckuit appext npu 340 5°. Mu MoJIaraeM, 9To ON OTNOCNTCA K K;l-
cTAJUIH3ANEE 3BTOKTHKH, 00pa30BaHEOM $TOpHCTHM Gepunnmem m KBeF,.
MuTepnonsnmeii KPHBHX JMKBEAycCa Halixom COCTAB IBTOKTEKH, OTBOSAIOMHMH
62 x04.% BeFs. Ha nqmarpamdy HaHecemM TaIMe TeMueparypat sddexron,
maligenHwe E3 KPWBHX Harpesa- g ' A .

una cunapos. IIpn ycramonnenus 1y ¢
k rpaEmn CYmMeCTBOBAHEA ONpOje- oot A r.
nemsux ¢as B aTOH obaacTh r \
NAArpaMMbH 0COGEHHO MOJIe3HWMH i R\
ORI pesyaLTATH perm'cundm;m- - c’j; &
’ ROTO AHAJIN 33 OTOWGReH LI CTa e 3 E:
! jom Rt T s L Esﬁt\ wrermpaeim |
' MBI OUHAPY RELTH dhropotepinal , ?‘ X  XyecT. l|
coctapa KBe. b wRoropun upn b ; i
TEIE ORI 2R0° pusaaracio ° o ]
He MaabAck  War ORI HOK3AHO < 2 X ]
wopanote [T penirenorpaMyn ° . ff;’ ) Ioudvwum )
"“ CropoGepwiuiata KBedks, noay- oo < | r Xudrocms
\ AQHHOIO H3 BUJIHOTO pacTBOpa H I e . 1
M3 pacuiasa, COBI3laio0T. Ha P -t
v‘ KPEBMLX HATDOBANEA HOKOTOPMX  ,pf | bl e avesit B
LY. coasmos B aroi obnacte nma- T Ty e
aMMal Kpome 3gdexTon, oTBOuR- s
uX NJIABJGHHIO CIIABOB N pa3- Pec. 3. Cmcrema SrO — SiOy

nomenno KBesFs, o6napymenn
Tepuuueckse apPexT mph TemmepaTypax 150—~180°. Boamomno, omm OTHO-
catca k noamMopduomy npespammenun KBesFs. Ha repMorpaMmax caiasos,
6amskux mo cocTaBy K ¢rTophcToMy Gepmammo, He o6HapymeHM asddexTl,
OTPENANMAE er0 MOAHMOPHHLM TPEBPAWeHEAM, BOPORTHO, 110 TOA NpHIKHe,
910 ¢ropucTHil GepHIUINE HPHCYTCTBOBAN B COJIABAX B OCHOBHOM b cTexn006-
pasmoii popme. Ilocne MHOT09aCOBOr0 OTHKHra CIJIABOB HA pPeHTregorpaMaax
6uan oOHapysens obe GupMb GTOPACTOro GepHITHH —- uogobnasn KBapuy
1 nojoduan kpuetobaanty. Haiame atux gopm BeF: » cuasax nafmonann
aBTopu paboTn [24] npu secieIoBandR CRCTCME BeF:—PbFs. lunaa auk-
BUAYCa, MANVIHAA N3 IBTCRTIRY (62,5% BeFs), nepecexkaer och TeMuepaTyp npw
I00°. DTa TeMuepatypa s BeTes HadadlloM JLIaBIeHAA ¢ropuctoro Hepuaans.
Ha pnc. 3 nsodpaikeun 1431 paMMa COCTOAHHN CUCTeMb SrQ —Si02 (251,
MOEIILI0 KoTOpoit Morida Thl ¢l AnTh cHeTeMa KF—BeF:. Cpasuunan Jua
l‘paMMH DTHN CHeTeM, MosRHO ()WeTH'“) H CXOCTBO UX H I)il.’l.‘l"‘l“(‘. l'\l(‘CT('H
MABOCTHOC CXOLCTHO BONGpdhEepe K[)lll‘bl\ JHKBILTVCA, B T H jl}!)ll)ll CHETOMC

T

—

i

4 HMEKOTCT HERGTOPRIE Coe LT HINE O HaKkoBoro THI: KF-Bel: o SrO-Si0,
4 rmoke R ECBeFs i 2300 Si00 O mako i oetese STQ- - S0z coelinieHint,
7 amactornanmy SR EF - BeFz i KEF 2BeFz. ne yetaworieno  1oapyrimy cnnean

HEIX CHCTOMAN HO10DHOIO T COeUTHeHI BMBIOTCHD B cHeleMme Ca) St
CPeAN JIpVTHX CINIMEATOB  \CTaHORICHO CVU{eCTBOBAUNE COCTHHCHIH JCat)-
.Si02, B cueteme BaQ -SiOg maiicn jeuauxar Gapun Ba0-2510..

. BBIBO,(bI

i

1. B peaviniate npoBelemnoro HaMi TepMOT padIuIecKOro i peuTreHo:

¢ v -~ .
{ ha 30BOro ARHLSA CHeTeME K F-—BeFa yeranowieno ofbpasosalne o chncreMe |
;V‘ caenyonx proposepnaton: KyBeFs, K:BeF o KBeFs, KBe,Fs.

. L2 Mroponepitriat ki coctana KaBebs odpasyercn npu 740 4+ 5° nmo

I I 3 I -

e pHTCKT HUCCKON peanknn M.
40

KolteF - pacuaap (KF, Beke) 7 KglieF,.

10 Heopraumueckan xumur, 1o I, v
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2082 M. II. Bopsenwosa, A. B. Hosecenssa, ID. I1. Cumanes, B. H.Yepruuz, E.H. ApesnBan

3. @ropobepunaaT KajilH KsBeF « nnasatca Gea pasaomenua npn 791 +
+-5°; o6HAPYREBO CYIIECTBOBALRE JIBY X MOANQHKALMI, TOMIOpATYpa mpeBpa-
memma pamEa 685 + O°.

4. ®ropobepRANAT KAJHA KBeF, unaesrca upu 406 =+ 5°.

5. ®ropolepRIIaT KAIHA COCTABA KBesFs pasuaraerca npa 275 & 5°, he
JOCTEras TEMEODATYphl NJIABJGHHA.

6. UmcTit BeFs IpH OXAKACHAN 34CTHBAOT B BEAS CTOKAA. Temuepaty pd
gaYajia NABJEHHA KPHCTANJINYECKOro BeFs 545 4 5°, pacmiaB CTAHOBUTCH
Npo3pauHEM OKO:10 40—780°.

7. Man coeuuennd KBeF, nyTem Mmunuposanns penTIEHOrPAMMEL 1
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sy it 1 HEOPPANMNHYECKOR XIIWHH
—— - Semss— - S— g
Fow | 154 Huwun 11

Ao LA ANIOB A, A, B, HOBOCE N4, i 1. ( HM AROR

O B3ANNMOIERCTBID NILBeF, ¢ NH Mo, B BOAHOM PACTBOPLE

Avsonnon prapodapicaiat coctana (NHLBCE (A InBeF - 61,0 snepeae .
panyden Pavse [ Kotopust nhitaces woayauts coeannenne MoBel;, no o
DML I MUACLY SA0PHC TR MBPERHIeM 1t dropofiepinctatom oL
I-al,nil‘ A diheee ap _p:!:ilnmcvllun HUTPRTE Vi i quuput'lvpll.'hln'ln.\! HMM
e {(MNH ) BeF 0 CLiHI R BT RPRCHULIHY S RO Betiee 1B MY i
arom e oo Hpg S e £ noayuciiesy pac isopy §ropobepna vats
AMMOIIGE PRI OV o ROl @oponepisLIaT VISGOHESTO BeHIE Coc TABA.

Mpn woacnan euseaene rs $ropotiepnanna ammornn (NH ), BeF,
ooy Gropitior gapadna s aMMennd NHMaF, 2] aasmu ne Gwno
OTHAPYIECHG UNRARUY  ofY CorTMNemun Gepuinas uo Mapravie,

B oo rommen puiaie npn HavaeHRE BianMo e Tind dpropobepuinta av-
vorist cowvasd N Lok, ¢ asownus dropuios maprauna B oapeiescnniom
HUTRPRLLIG KOMUCHTPpansl G0 noayvdero coeiesne (NH JyBeF - MabieF .
LHLO.

SRCHEPHMEHTATLHAH YUACTH

oo pator s Saon aperesorsenn coaw NI BeFy n NH M, Oy
POTCPILLEIT aMMOIIGE RGO B PACTBOpA, 1 KOFupos oriorienne NH F:
ek, Ui Tl noMydeiist pacthopd TARONG COocTARE MB pie rHoOpiIH
HILAPOOKRHC L BUPRLTIH B IKTABRKUROR KRCA0Te W 1006203811 REoG X 0gumon
ROMMee L8O sMMHaka. DBee seueeToa Gpainct B cTeXnOMCTPHHOCKRX Kiatuis
CTHAX B COOTRCTCTHUM ¢ VPABHCHHCM PeAKILMN:

Be(OH)y — NHOH 4 3HF == NH,BeF, 4 3H,0

Pacteop, cogepsamnit NHBeVF,, voapusaicn ;10 noswrewan KpHCTa
JDME R OAAHKIANCH npH L Collh OTICURTAC b, NPOMBBIIRCE STHAOBLIM cunp-
FOM 4 BUVIIEIDCE  HE B EV e, Coraacnn QHAJINAY, KpPHCTANLTW COACPRANH
200330 NI o 10.71%  Be (ouuncaeno . NHBeFs: 20,26% NH; o
H.73% He).

ABornoit rropait Maprania 1 AMMOINIR QU VHAICA B [eaY.IhTaTe ofiMeRNON
PEAKILIE MUY VHOPEC TN MAPTaRIeM o QropueTeyd aasoives (3] B fu-
epasaa o anaaey TS NHa w 42.04% Mu (sateiono s NH MuF,:
3 Loe, NEE, n 42,26% M) '

Hecacwsmme soportepn paamsoaciicinm  Mesity  dropobepuanston
NH BeFrn e amnse fropiios mapt 8 BpoBRIsokIoc i, HVIeM KayacHms B -
HMUON PACTBOpIMOC LI DTN goe I HUR 0y METULY  BIUTepMHYCeCKOPY  pae
TOpenis. DN HPOBC LK I I THIOBOM COEVIC C MCTIRLTROH . TOpMOcT -
Taporanios aps Lo 0 Ve panomae e pasnore: it KURT{CTH PORA L b
B DOC as e ey coc it pacrnopa Hepesemisiamne apoosamaroen 20 46
Qo b It RUwo T pdY OTip i aY L FiR) wacon o t'm.ll‘('. (:Ut'l-lld p.n‘nlnpuu _\‘('m
WATEIELTON I TOM G G 0 1 o e P lTne JTOpI R amvoti,  Gepsrians
B athie Cormm Tiepoay ity Ve rala I BIes  SpieTiCIoonT Haec kKM o
et et paduor B ye o s,

Coaepaatnne opine o auMoRMA OBPCIEIRIOCh T MeTOy  OTTORKM
AMMMARE L Qe NGO pacTEO PR B un|um.nmm‘iJm--mnp HHCIO, e
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Qe enie Oeprac HPOSTIHOLLLLOC heCcOubIM HVTCM B BN 130} nocaie paane-
Adv i Jinoplob Koe HTpn poBiiiiog coplion KHCUTUH, Lojcpmaime Map-
rania UII[N',ll‘.lH.I!H‘I- ¢ Al MoOLltthiy WhEMXHBOTHHR, A B IWTaX. Fjle OHO ﬁﬂﬂ(l
HE c UM Bl OEHM - WL pot padiucerd ta gose 0,0 N NHGF 121

Mk, pecin GRG0 HPORARCIENC HAVHCHRE PACTBOPMMUCTH  HCXOAHBX
LpoETOR Ian Ve cooolitoch 121, .woitdoi Grophil Mapranna B OMMOHHH
MELICITD Pt lalacten neton, 1o piReTiop Cro CTRROUNTCRA VCTOHINBLM B
[11”1"_\ T rHNn l!llH]NH’M‘}'H.I.HIIH HMMOHHH .

Pac iRopiMoe Tl Nl F, pecacionaiudt . 1. Hosocenounoit n AL H. Anep-
e LY IR TR LI RS GLioa HaRACHA MK pannoii A6 4%, Mu na-
CUIHO LI Hoke e BrOpoiepHLLTAT AMMOHIE 1B BOIHOM [acTBOpe TIpH 25 ®
Teyenue 1O g oot MU LR LETIERIGER Nianng pacTaopn B TBepavi Gudl
LT IRCH UL O ) T BRI N PARTeR PACTIOPCHIBE COIR Pl VIAIARBONR TeM
neparype. FactopiuMects coan apr 20° eocrapaaet D4.2%. B taba. 1 Jans
PeSYALIATE OIH AT pic FBUPHMOCTY NH BeF,.

v Tabanwna |

Peay bTaTal unpeaeacHns PACTROPRNOCTS NH, FeF,

Cow it pacisopa (o BeC %0 OTHome- CocTam socTatHOUSs (B WOC. %) 0":-“.'"
RNy W NHLF: heF
e e e e NI F el NiL} “.'J“
GHUTA i | . » 1Bepa
B pacipope . dase
NItk hel 1y 1 tn Mual) NHF BeFa 0 (n Moad

29 %) 43,19 \ 1,001 37,85 47,43 14,72
R 40 .83 1| 1,03 :1 6,69 46,60 16,66

—
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1 AL
2 24,4

B caraymollliy ondTax K pacTBOpY. pacwuennony NHMoF,, npubasnancH
dropofiepiiLias AMMOIDL

1} ot 1. 2 BPUREACH COCTAR PACTUOPOB, NONAYYCHHE) Tarmu obpaaoM, M
Q‘G\G\Tllt'Tl'T‘li)H)lllll\ "M lm-p;mx ¢ﬂ.’|. ’

’ R TaG6nunoas 2
| CotThE PACTHROPOR ¥ TREPIBX dui. NOAYTERHRIL NpE sanumoneicraan NH BeF; n .
Nll.Mnl",
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E . Lan Al s JROp R e tur }
H e T s s Cocran Teepacl fasm
7 NH,¥ li I'efy Mk, ‘. M3 \
‘ . _T_ N
1 0,40 — L uue ) 9884 1)
2 2,16 1,90 1,70 94.19 ,
] 800 2,02 2,10 at, 90 N{MoF,
A 7.5 T I ' TREL
[T O TR SR B A I
R EOREE B UNIE bowlo2 BIKS )
AL 1470 ‘l Y 1,74
g1 17,00 15,53 °  b6.l6 Wi, T . c L
i AN T BT S ) } NHMnFq 4+ (NHOMA(BeFQy - 8H.0
10| 239 | 2u2 5,28 a2
1 TN 27 NI CE )

iaK chedyer, Hi JI@HHHX 7ahn. 2, mps ROGABNEHRS K PACTROPY NH MnoF,
$ropohepuniiiata ammonnn, NH DBeFy, nponcxoans peakoc ymeamvenne Co-
ACPHAHHA MAprana n pacTBOpL. Tiepnoil pazoh pociropos © cOopepanned
MnF, 1,70 0,42% npanetch Ao o $TOPEA Mapranua. B teepnoi daze
PACTBOPA OIWTA 6 HAPALLY € NH MnF, Ounm obuapymenia KPMCTARAM HEW3BCCT-

n
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| .
1 ’ 0,42 23!- 0.0z
vy - R cP. 4, - Ju
pu. ‘ 3. ¢ r:."m 4,64
R " G2t n. 2,995 cR. 4,20
vp-otr RPN B » 3,44
. 2,62 cp.—ca. 2,450 o a. b )
. 2,549 ca. 3,10
H. KT ow. A . 2,118 o%. 1. 2.8
o, 2077 ". 2,10
op L . 1.568 [ 2.“9
Voo YA . » 2,838
[ CRO | i t a0 vpo——a. 1,728 » 2,354
P b p. 2.4 -
epen ) 1S f. 1,487 p.—A. 2,184
poom 1,501 p. 2,098
[ I ! p. 1,412
1 —p f 1609 cp.—ca 2,048
PO 1,607 rp —a 1,340 ep. 2,010
' 1. 564 cp.—=%. 1,004
PO 1,010 09. CJ. 1,278 Cp.—Ca, 1,782
. » f.403 oM. CA. 1,707
y 1,474 cp. §,223 cp. 1,807
vp 1,444 oM. cA, 1,52
calowp 1,0 op.—n 1,174 " » 1,507
p- oA 1,08% ’ y » 1,4
H -t 1.8 L] L] 1,132 ca. 1,400
0%. N 1,80
en ap b R » e 1.058 » 1,30
» . t 1.0 ca. 4,186
pooa 1,200 . » 1,027 cp.—<cn 1,014
Hp e JI R
p 1 147 0,997
doop 1,114
P, 1 08K

y lluwm WEROCTH JIHNMI UlleBer . BuaYaseko M oDOJHAWERN: O4. N. — O09eRb APKuA.
" HpKaR, Cp - CPRIHER, ©a0 — Cabus, o4, Al - vens cnaban.

HOLO cocTana, vristaonumecs no pacmaemy viray or NHMnoFy v NH BeF,,
Hit peunenorpayvax ineploi ¢ain onsta 6, a varme comton 711 Guan
U HHPA EEHM JUHEAN, He N PHALLeRaILne Bl $ropubepuannTed aMMUHMA, HM
PropntaM MApLdHIa.

Cograr coan, noavseHioR 1pu pzsaModeiicthnn $ropobepmanaTa ammo-
ubH ¢ IBolHRM GTOpLIOM Maprasna, GWa YCTAHOWICH HAME NVTIEM XAM'Ye-
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enof0 ABANESA KpucTaxNa® Nosok fasu. Hs pecreopa cumve 6, mm ms pac-
t90pos, GARIXNX X Bewy DO cOCTaRY, B POSYZLTETS RCHADORRA NP xommarmok
ToMEepSTYpe DPOBCIOARAO BHAGNOEN® RPYHEMX, NPOSPANEMX KPRCTANROS
Guepmopososoro nsera. Kpmcranam 6LixE OTROACNM OT MRTONNOIO [ecTBOpa
X NPOANA/INSNPOBAHM HA COlepIAuNe ¢ropuaos aumomms, Gepanma W nl.p-
rapna. HaiineHo cieaywollee OTRONICHAE WX B nccnenyemoin conn: NHF -
-BeFs : MnFs: HiO = 2 : 2 :1:6, 9T0 cOOTBETCTRYCT ¢opuyae 2NH F : 2BeFs-
-MnFs-6H10.

Trokuan Conb TAKOTO COCTABA, KAK YKASMBANOCH, Guna monyveua pa-
-;oa.o APyrEM cnocolou N NPEACTARRGNS N B SR (NH Jo-BeF .

rnnﬂ. BOXYWOHEMO B3 PESVROPS, CONMPMEMrO NHMaP; =
NH BeF,, otaenesmss 0T MATOINOre PAsTROPS, s »oaxyxe Omcrpo veps-
am cpod RpospavEMll BEA N CTANOBEARCH MATOSMME. B sucuxarope meg PrOs
‘mm-m-mw.l xpucresnll mpe-
* opaniaants » Gxexmopososnit NOPOWOR. ‘ '

Heux Ouim R3MEPeRM NOKA3aTEeNN NpeaOMieNRR sroft comm. B refa. 3
CONOCTABAGEM MOKA3ATESIN NpENOMNEHNRA (NH ),BeF -MnBeF,-6H:0 gro-
poGepunnarop AMMOHNA, 8 TAKKC NH MuF,, mamepemnse EMMepCHOHHMM
MEeTONOM,

Monywema Taxme peNTremOrpaMMa mOpomXa (NH )sBeF,-MnBeF,-6H:0.
B 7e6x. 4 mpEDeAeEM OTHOCNTEILEMS NNTESCISROCTE ANENE /8 SHAvOERS
BesmaocenocTRMX paccronnnd d (kX), paccumTaRENe RO PORTTOuOrpPassaN
7 - wopomxos rpoitnodk conm ¥ NCIOANMX conedl.

Jlammuse, BOAYWCENMG DPE NIYNONNE ssanmonebcramn xeoiimoro répERe

mapramme ¢ gorodo aton mmeoumn NHBeF;, nossosaw? owsters,

ero CRcTeMa .Be;.—NH.MnF,—H:O pemer cola, man wersepmat, X
mpepcrasaner cofok vacTh cHCTEMM NH J—BeF,—MnF,—H 0.

Taxmu o6paszom, m3yveume p3amunofl PACTPOPEMOCTE B BORMMX CRCTEMAX,

/ copepmanmux asodimod §ropEa mapramna $ro pENNeTM GMMOMNSA, HO-

/) nasano, wro $ropolepminar cocTama (NH,);BeF, ne ofpasyer ¢ nrofimumM

$ropunom MApraHua Hi HOBMX coepnHeHNE, NN TBeDIWX PACTBOpOB. B ornm-

N\ wme or (NH,),BeF,, ¢ropobepunnar cocrans NH BeF, rsamwoneiicrsyer c
‘\ NH MoFs ¢ ofpazoramnen Tpoimod coxsm 2NH JF-2BeF,-MnF,/6H,0, xopo-

/- mo pacTeopumodl B BoJne.
‘ '\‘ lm

’/4 \ 1. Mu&a- xapaxtep nsammopchicTaus geolimoro gropuxa MEpraENA
/. ”l.l.ull’. u $ropofepranara AMMORNA NHBeF, » noxmon pacrsope wps

/i 2. Toxasamo, ¥TO B pesyaALTaTe psammoplicremn wewny NHMoF, »
) N!l.liel“,l ofpasyerca tpoliman coxs cocTand 2NHJ'-2B¢I'.-W.J{I,O

| ¢ (N 0‘80’.-"!!80“.-6“]0.

/, 3. Vsmepems NOKASATENN NPEAOMAGHES rpolinod coam.

) 4. Nonywena nmopomxorpamua :'pmmu MODAOCKOSTEM® PaOcCTOR-~
/ smn Ran tpoimok coam m NHMnF,.

/ Zwreperype

’} . N. N. Rdy," Z. snorg. Chem., 205, 257 (1832)§
/ 3. J. P. Banamosa, A B. Honncouo-u.mox.u.imuﬂ).

h 3 P Nuka Z. sporg. Chem., 180, 235 (1929).
' 4 A.B. Hosoceaonas, M A An,-ou,:ox.o.maum

- T T Mlorrymuss 3 fomes
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A. B. HOBOCEJIOBA, K. H. CBMERBHKO

0 B3AMMOJIENCTBAN OKCHAIETATA BEPH/IIMH
C ORCUMOHONTOPALETATOM BEPHLINA

BL % b rres 1M [l LB DICHATDY T AT S L P OO L 00 e ane
AT T e TSt e PRVLRU Be OgUH U ICOU s Tpeac Tk i iepee L
[reient b oslpora SMOAIOC TN O iR BHESTOTIELY OU 1V ROR 8 M0 RY e
et i Do pins i s Bey WROOOG 1 paciciasay. L neeacionany
D e B0 Honty, - BegoCHCR D0k navk GIAN Ol e
10AH TCPMIYECROUO H PEHTICHONPAQHYLCRUTO AHAINIO0N. TepuaneckEil anu-
A3 NPOROAILTOH TP HOMOUUT MHPOMETPS ([R-32, uogpofuo ONMCAHNOIV B
pabote |1) 1 OTAHAUOINCTOCH OT UPEILAYILHX odpasnos atoro npaGopa Goace
KOMIAKTHEM 1 VIOOHKM PACHOTOMCHHEM CBORX yacred. cobensocTh aTON
MOHC:LH, T MRETHOCTA. ANKIAKMACTC A B TOM, 9TO JIYY CROTA OT 3EpKAn raan»BaHo-
MCTPOB IIOHAKCT HE TWIBRG HA dotodymary, HO B HA CHCUMANLHYIO OTTPaAyu-
pOBARNYNO MEATY, NOIBONAKNIYIO BCCTH MEHOCPEACTHCHHHN BH3YATILHHY KOH-
TPOAL 30 WCCICIYOMLIN IIPONECCOM. Yy BCTBATEISHOCT MAJBBAROMETPOY BUCh:
Ma BcOKa — 1077 - $()™® g, 4T0 NO3BONACT PCTECTPEPOBATH NPK HX OOMUILM
1poneccH, MPOTCKAIOUIHE ¢ CAMWMA HO3ATNTCILIMMIT TENNOBHNE a(pdexTi-
ui. B nponecce padoTh 1nA cTAARBPTHIAMAI TEPMO-3. . C. TepMonap upu pai-
HYHLX YCAOBEAX 11X THK HAIWBACMSC XOIOAKME CIIAM TOMELULIACE B noapon-
CKHIT cOCYVTL € TAIOWBM  TLTOM. Ro scex onwtax npusmensiack Fe-xoncran-
TANOBAA TCPMOUADA, AOUAH B HAEH o0aactit  TeMmmeparyp (20—300)
OCTAaTOUNYIO TepMo-0. 1. ¢. [lan warpepa oGpasios HaMIt FICNOAB3VBANIACE Chiv:
(MAABNAN ek ¢ FCTABICHIEM 6 116C MACCHBHBM MCLIHM NJ1I0KOM. B mecneaye-
MOM  HITCPHAIS TEMICPGTVP HATPER TeMH 0Pl BOCTOHNNOM HAILPHMKCHI
NPOKE XOULT IEPARTHHCCKTT PRBIOMCPUO, MTO OB VOTUHORIM IO CHERTANbLUHM §
OUBCEAAL. 9l pArtcTa TePMOCPaMM DL IPIHMCHEN MCTRL, HECHOIBL OT IR
UL T METSL PACyeTa flo PUHEPITRM TOSRANM. Tak KuK uee TOILIOBWe 1Hponercd
IV S LT BN TP TR TOMIEPATY PAX, 101 Radee e PULIBTPHPY I 10
FOMBCPA TV Py ITHCTPY eI CTAT0 BOAMUARITEM Hpivcheiie WP PITCTRHO ¢ 0
AT ORI T O TEPAON TR, T ACTIRHITH I T rpole pamtigack O

DIt it s LR RCT e any Mar i R RIS SIS ST N
CLor st R BT w T pezeeet U TR TR BN b DR iR caor (BT LA RTALRThe PR RN ]
LTRSS IR TR EN B OIS R SR O S IR JIOE AL T e M b i, lli'll MU
PILEE o Y Vo T Y l»illl.‘l.'.u.“ THORAHIL l\,lr‘lll-‘l.l"‘ To cHEpH o The HLTO R H
[ ERTIEN A 'l-!-:}u'l;l-d‘. o T hin e oo LR BITEAIR AN T HEN S | AT R
CEUTL T T T B TR OO0 T T B MU RO POCTL X B e
nun Pt 2L A AL G L LI L D ed e oot s P
1200w ’

HRIREEN | B NI e VHeeTR o pe [V ey (R 1IN N ) !Aq'l{l‘lt‘q.l.ll 1y LTI T T
.|(-||:| RN HAVURTBTEEMITEST 1 FepMe e e hal SHI SRR VT TR Cory LR,
Tepyo i ¢ i e nnLTach BRI 0 RN RTT IVI E TTRTIT LA L R LN
B PETI N TR YA | IO RO PR LM T e b e F LT Thogeere ot e 1 LV e Mot BeTHeC L
et o st 0 012 e T vV T B I ILECE TTrR AV HAR

Pl e RO Tl MR |u’.l|,\ I T QLR '!I"',\l-l!'['-l\l\fu 1] I‘-‘l' e p TOMIe -
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O csaumedeficmeun outuoysmems Gspusstn 2348

MRS RPOXSAPETEAMHO NOPERPECTRIINIOBARNMS NS INOPOJOpME N HpPOSEE-
msuposaunire Be (O(CH,COO)¢ w Be (O(CHsCICOO)s. [Topen xamaum onurron
CMeCh npeBAPATENLHO cniiapnanach. 1A KOHTpoAA repmermunocrn mianda
aAMIyJ18 BIRCINHRAIACK [0 A Aucae cuanigeHnd. Bo Bcex cnyvaax Temnepatypst
IJIaBJEHAN CIJIABOB upobepinch nuavaiibHo. llonydennsie Takum oOpasom
SHBUOHHH JUTH TEMIICDATY p NIabACHIA 8 HpeRe;iax 1—2° coBnajaju ¢ TeMnepa-
TYPAMA IIABIICHRA, DACCYNTAHHWLMH W3 KPABHMX HAIPCBAHHA TOPMOTPAMM.
OcnoBuan sKcnepUMEHTaNLHAA TPYRHOCTH, C KOTOPOH MAM HPREIAOSH CTOMR-

HYyTHCA npH TC GO CILIABAMN OMCHNASININTA X OKCHEMOHOXJIOpANeTATA
-~ 2
i m
250
Fi g
d Vo4
w : v
bt 'l : 7
w r { P
w I { w
P
: ! | X
. ) |
[ 25 £ ) %
R Voucicn By von,coq
Prc. 1. Peayibraril TopMEYeCKOro amanuaa cucremu Be,O(CH,C0O0),—
Be,O(CH,4CICOO),

71— NOJWOMO BASBICHEA; £ —TOMNOPETYPE DONEOIO DATRCPRESANNA: J — OB
ROTCPUMETECKER BOGOAT 0PN NArPEBAWEN; ¢ — ONIOTOPUNTIECHNR SOPENT UPR OXAMMIEMEN

>

"ph Sepmnun,— 970 NCKANYNTEILHAR CHIOHHOCTS NCCISAYOMAMX DORIOCYD X DOpe-

. ORMMMIENNI0, 0COGOHHO CRABHOMY Il CUnaRoB, GOraTMX ONCNMOROXNOpAm®-
rarou Gepmanms. IloaTh Boe cnnaBL 3aCTHBAAN MTHOBOHHO C DeSKNM Depe-
OXAMMIORAEM, 3AYACTYIO Joxoansmay g0 40—50° mo cpapaenmo ¢ Temnepary -
-pamy nostEOro naawachuA. Kpome Toro, sacTeBaHme CINABOB, CojepKABMEX
menee 40% okenane rata GepIsIIng, CONPOBONKIATOCH C HIBHBIM CTeKNooGpasona-
uwen. Peaynnratu tepmmaeckoro ana/iuza cncremn Be O(CH,C0OO)¢ — Be,O-
(CHsCICOO)e¢ nparoxatca na par. 1.

JlummA AuKPHTYCa HAa JAATPAMME COCTOAHNA HOCTPOSHA IO TEMIEPATYPaM
UONINOTO NNABJ/IOHAs COJABOB. JIMHHNA CONmAyca AAA CHNAROB, COMOpPMAIRNX
6onee 75 % oxcuanmrara Gepuitns, MoxeT GHTL RaAMEYOLa IO TOMDEPATY PAM IO -
HOTO 3aTPepieBaHNs ciiapos. 1A cunapos, copepxawunx Meneo 70 % orcane-

\ Tate GepMANEA, NOCTPOCHRE JIMHAH COTHIYCA MO TOYKAM JATBODACBANNSA HEBOI-
MOMHO H3-32 OYeHb CHILHOTO NEPEOXJIAN/IONHA, HMEIMEro MeCTO HPN KpH-

) crannmsammn. B cmereme, nommmo nepmrextmueckofi peaxknmm npm 198° »

J nrepeane 42—60°% oxcuanerata Geprnina, HMeer wecTo o6pasobaHwe coefin-

T e

HeNNA C IOJIOTHM MAXCEMYMOM Ha KpHBOH niiaskocTs npm 66—68% oxcn-
anerara GepminnA, 4ro GNMIKO COOTBETCTBYCT CMEMAHHOR OKCHCOM COCTABA
Be (O(CH,CO0) (CH:CICO0)s ¢ t1emmeparypoit naasmeans 230°. B cmereme
HMeNTCH JIBC IBTEKTHRM - ofina 1pi 210° npu cocrase cunaBa 72% oKcmane-
g Tare bepuannnn, jipyran — nph 190° npu coctane okoito 23% Be O(CH,COO)a.
y HA kpmeaix satsepaenanus cuianon, coaepaawux or 02 no 72% u or 10 no
». 22% okcuauerata GOPWINH, MMEIOTCA CHIbHME IKIOTEPMHYECKHO 3(peKTh
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2346 . b B. Hosuceavsa, K. H. Cemenenxo

cootsereTsendo npa 170-+-0 w140 . l'opasonrasnipHue, HIA DOYTH FOPHIVHTAND-
HWO YYACTKH KPHBOUN ILIABKOCTIS, B HHTepBane 24—42% u opm conepmauny
oKxcnauctataoepuaaus mevee 22 % CBBRCTENLCTBYIOT O HEPABHOBOCHOCTR IPONEC -
CH SATBCPIIEBAHMH COOTHCTCTBY IOLIHX CMeced [2]. O1a HepaBHOBECHOCTH HAXOART
cBOe ODOLACHCHHE B MHOFOOBDAJHE BO3MOMKHBIX MOJICKYJAPHHX KOHQHIYpa-
writ 1aa pemects coctana Be O(CHICICO0) (CH,C00): 1 BeO(CH,CO0)
(CH2CICO0),, ;1 KoTOpHX KI4CCHYECKAA CTPYKTYPa OKCMCOJIH TAK e He-

Be 0O COO)
L lllA llllrlnl;ll;l lAL | U T U

Llluullll STV PG IR UTH I U UE BTV .]
| pthatbod o tadatalandad o1 a0 o o

5

_L_meum.n_&u.u_mm—-h—.

L l TP T U Y TS TUTU IV UUSTIE U TY 2

sl ,“__L_._._Luu.;m_u.._l_u_;.a.law.uLuu-,

A B TP T TR 11 1Y R PR ]
J

PN N T T T e T T T U TE I U U

[N Llun_lLA U BT U U WA ar v

LlilllAlllAAAL U BT T Y U YU T '

”l& & lllllllllldll |‘|“l 2 a2l 4 2 aaad

/ o
‘r 4} 2 » »
‘ Prc. 2. Peayabrati pertrenodaiosoro anasnaa cacrems Be O(CHCO0),-
| Be,O(CH,CICO0), ‘
// 1 — $a3a 1, CXONHAR ¢ OKCHALETATOM CepaiinA; ¢ — Qasa 11. COOTB TCTRYIOIAN
Be O(CHL,CO0) 1 (CHLCICVO0); 3 — ¢a3a 111, COOTRETCTRYL.MAR HEPUBNOBEC-
/ MOMY YSACTHY ANArpPAMMH COCTOAREA; / — dasa 1V, cxoamana ¢ OKCENMONOXAOD-
7 aneraroM Gepraamn
b yCTOﬁ‘lKD&, KaK H J1A 9ACTOT0 OKCHMOROXJIOpaneraTa 60[)!)’111!!!‘. le NOMOULRA
/ ° TepMEY6CKOro AHAJR3B (pnc. 1) YRaercs, TAKHAM 06p080I, BMABNTL B CHCTUMC

yeThpe Gaskl NEPCMEHHOrO COCTaBA, K3 KoTopwx dasu I & 1V kpmerannnaywres
? HA OCHOBC HCXOLHMX BELICCTB -- OKCHALNETATA W OKCHMOHOXJopauerara G-

panans, a ¢asa 1l - ua ocroBe coefHHeRWA cocTaBa Be (O(CH,COO0},
(CH:«CICOO)s.

Maza 111, no ceoemy cocTaBy cOOTBETCTBYIOUIAA HEPABNORECHOMY YHACTKY
AMATPAMME COCTORNMA ¢ cojiepKanien 23—42% okcranerara Gepunans, Kps-
cTaJIMaye rcA, BAIUMO, Ha ocHone coeunennn Be O(CH,CO0)(CHsCICOO),.
Tor $aKT, 4TO TONBKO OllHa H3 CMEMAaHHHX OKCHCOJICH -- COeJlHHOHHEe COCTaBY
Be O(CH3CO0) (CHaCICOO)s — xapakrepnayercs  9CTKHM  MAKCHMYMOM
HA& KPHBOM M18BKOCTH, OOBHCHACTCH, BHAMMO, TOM, 9TO KPHCTAJ/INGECKHO pe-
metki coeguncunit Be O(CH,C00)s u Be O(CH,COO), (CH,CICOO0), Be O-
(CH3COONCH:CICO0), u Be O(CH,CICOO); u T. R. HaCTONABKO (S CEIRT
APYT K ApYrY, 4TO 3TH LAPH COC;IMHEHHIT CJlelyeT PACCMATPEBATEL CKOpOe KAk
(pa3n nepeMennoro coctasa. Takum 06pasoM, peaynbTaThl TEPMAYECKOTO aMa-
/M3 NMO3BOJIAKT DPeoIomATH, 970 B cucteme Be O(CHCOO)s --
— Be O(CH2C1CO0)e  MMeeT MECTO XMMUYECKOE B3AUMOJCHCTBHE MOXAY
KOMIOOHEHTAMH, LPHBOIAUICE K 0OMEHY KHCIOTHRMH OCTATKAMA MeMAy
wosekynami  Be O(CH3C00)s u Be O(CHaCICOO)s.

s S —

;\ Peutrenodasounlii AtLIHS HOAHOCTEI0 HOJTHEPHKaeT ITH BWBOAM. Kax
< * HeycToRMBBOCTL CTPYKIYPH OKC HCOMH 418 Be )(CHC1CO0), casana Goabmed cr-
) ol KEcAoTt CICH,COOH 10 ¢paBHCHMIO ¢ KMCTOTAMK a;NGaTMYeC KOro paja.

— T

§
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BMAHO M PRC. 2, PEHTICHOIPAPRYCCKH BLOIH nmmnnn{anwoi OKa3WBACTCH
pasa LI, COOTHCTCTRY WILAH  COEMHCHHIO Be (O(CH3CO0) (CH:CICOO):
Jta dasn XapaKrepusyerca YCTKAM M OUpPeIoNIeHENM HUOOPOM MEMUIOCKOCT

HEIX PACCTONNIH, OTHUBIOMIX CC KAK 0T OKCHANECTATA, TAK H OT OKCHMOHOXA0D- .
aetara Gepinm. Ciitans ¢ cogepmanned Goaee 80% Be O(CH00)s
KPHCTANHANIOTCH B3 OCHORC  OicBanetata  GepIIVIMA, OIHAKO ¢ HEROTOPHIM
WAMCHOHACM NHTCHCHBHOCTER 0T AbupX JuHii. HutepecHo ormetth, Wt )
cunamRa, cotepaiero okoito 82% oxcnanerata Oepwamma, 4to  Omsko

cooTeTeTRYET coeannennio coctaBa Be O(CH;CO0)(CH,CICO0), uamesaetcs
HEKOTOPUE OTHOUENHe OT WACIOrO OKCHaueTaTa GepMisIHA B CMHICTIO RiMeHe
REA HHTCHCHMRHCTH OT,ICIbHWX JRHHE. Penrtrenorpadmueckoe Bccyie;oBaHBC
. pasw 11, cvotseTcTnyomeir  uno cocramy coepunenno Be O(CH;COO):-
CHCIC00),, cHARKO 3ATPYLHCHO 3HAYATENLHMM CTeKT000pa3oBaHHeM B
D u@Xx UpH 3ATBEPICBABMHH.
3 PentieHOPA30BLI AHATH3 JIaeT BO3MOMKHOCTS NPAMEPHO HAMETHTH IPAHHIM
SN /0 LHOCTH NePeIACICHHHX Brille $aa TaK, KAK 3T0 W clcaaHo Ha pec. 1.
V.\  J{amu 6u10 npoBeeHO PEHTTEHOBCKOE HCCICAOBARNE MOHOKPHCTAILIOB, COOT-
\\:grnynomnx,no ceoemy coctary cuiasaxc 98,3;83,5;70,7% Be O(CH;COO)s
(ONOKPRCTAJNA, NOJAYYEHHOTO O¥YeHbL MOJUIGHHMM YNApABaHNEM pacTBopa
rna cocrasa Be O(CH;COO)CHsCICOO), B xnopodpopme.
PowynsTaTl mecneiopanus conocraniaens B Taba. 1 ¢ mapamerpams Kpmc-
raanmeeckux pemetok wmctux Be O(CH,COO)s (3] m Be O (CHsCICOO), 4]

Tabamna ¢

NN NS SR N Vg

Q \ s \ SmeseNTapEOR mucANN g
) (» &X) | »*) g

\ BemecTno

E

L
a b I e B 7§E

1| Momoxmm- | 13,001 9,24 | 16,200 00 | 98] 90 | 4
HAA ODpEME-

TRSHAR
I To me 13,72/ 9,24 | 16,36/ 90 | 97 | 90| 4

CH,COO), 7. e. I » 13,96( 9,19 | 16,62{ 90 | 102 | 90 | 4
"HyCOO); - (CH{CICOO)
Yo, T. €. 1] Tpawmmuan | 13,19 9,12 9,58 91| 74| 102§ 2
"H,C1C00), OpEMETES-

~ nas
Be,O(CHyCO0) (CH,CICO0), | 1V| - Tpuxmmn- 10,92| 8,05 | 17,021 80 | 76 | 82| 2
masn, Oaso-
neMTpEposan .
Omcumowoxaopanerar Gepa- 1V] Tpaxama- 10,81} 7,48 | 17,000 90 | 76| 80 | 2
b L] nan, Gaso-
NeRYpRpORaN,

Kax BmaEo M3 TaG/aMIM, KpACTAJIHYecKEe pemeTkH coenmuenni Be O-
(CH,CO0)s¢ n Be O(CH,C00),(CH«CICOO) overs Gamakm Rpyr K Apyry, 910
IPNBOANT K TOMY, 9TO CIIaBH ¢ coftepxanmen Gonee 80% oxcmanerara Gepmar-
JINS KPNCTAINN3YIOTCA KaK ofiBa ¢a3a mepemenmoro cocrasa. [Ips nepexone
k coepmuenno Be O(CH,CO0)(CHsCICOO)s xpmcTasnmtecKas pemerxa we- -
MAGTCA AOBOJBLHO Pe3K0®, 4TO N HAXOANT CBO® OTPAXKCHN® B NOABJIGHEN HA
KPNBOE MJIABKOCTH OTYETNNBO BMPAKEHBOrO MAKCEMYMa.

* B nelcTsETeNbNOCTE, KPECTALINYECKEO Hpuml Be,O(CH4CO00),(CH,CICO0),
u Be,O(CH4COO),, ¢ onmoi cropoms, n Be,O(CH,CICOO)s — ¢ apyrok, recmo caazamu
.pyr ¢ apyros. dror soupoc Gyaer Gornee noApobRO PACCMOTPER B OANOM N3 CACNYIMIAX
< oobmenai.
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2348 4. B. Hoeocenosa, K. H. Cemenenno

KpUCTAIIRYECKAs PONIOTKA COPNMMEHNSA Be,0(CH,COO)(CHsCICOO),.
KAK H CNONOBAIO OMMARTH, OKaJajach oweNk 613wl pomreTie TMCTOTO Okl
somoxnopanerara Gepunnua.

BLIBOABI
oA Ll e panee oy 1 PEALTTC OO UG U e
VMG EeALG de et O M A o O T D e P
D hena an e LT GBS e e MM C Rt b !
yessay et P oy e Be ot A RCTEO 0 npnsobiiie: -
IO YCTRpOX as Hepeselhuly COCTABY, KPR LISy UM g o

EOXOIHWN OKCHAMNCTATA ¥ OKCAMOHOX 10pAueTaTd OepMILTHA 0 Con N
craBa Be O(CH 3 OO { CH2CICOMe 1 Be O(CH,COOB(CHaClU
3 Haigcno, Y70 OKCHTETPAAUETATAMMOHOXACPALLTAT Goepnaa: T
O(CH,(.‘.OO).(CH:CICUO): KpicTalnsyeTca B TPHKIMEHOME CHeToMe ¢ pf
. MeTpaMu SeMCHTapHOU naclKn: a - 1319 xX, b = 912 kX, ¢ - 0040 ,
x = 91°, 3 = T4°, 1= 102° . !
AsTopu Bupakalor Gaaropapaocts 10. 1. CumaHOBRY 33 fCHIHE® CoBeTI T
nosows R pabore.
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